DNA-enzyme-mediated cleavage of human immunodeficiency virus type 1 Gag RNA is significantly augmented by antisense-DNA molecules targeted to hybridize close to the cleavage site.
DNA-enzymes (Dzs) usually cleave short synthetic target RNAs very efficiently, but this activity diminishes significantly when tested on full-length RNAs, primarily because of the rigid secondary structures near the target sequence. We identified two Dzs, one each for 81-17 and 10-23 Dz, which cleaved the human immunodeficiency virus type 1 (HIV-1) Gag RNA poorly. We sought to use short oligodeoxynucleotides (ODNs) with the hope that it will facilitate Dz-mediated cleavage. The efficiencies of several ODNs were analyzed for their ability to augment the 8-17 Dz-mediated cleavage. We observed that ODNs that hybridized close to 5' and 3' ends of the target sequence were able to enhance significantly 8-17 Dz-mediated cleavage activity in a dose-dependent manner. The same was true for 10-23 Dz with ODNs that hybridized close to the target site. Thus, it was possible to enhance significantly the cleavage activity of poorly cleaving HIV-1 Gag-specific Dzs by using sequence-specific ODNs. This combination of antisense and catalytic Dz will, in principle, result in more effective gene suppression that could be exploited for therapeutic purposes.